MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

UNCJIEHHBIE METO/IbI B KBAHTOBOI ®U3UKE (UACTD 1)

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

Kypc
3amadaM (U3MKH KOHJICHCUPOBAHHOTO cocTosiHusa. B Yactu 1 marorcs: dopmanm3anusi KBaHTOBOM

3HAKOMHUT CTYACHTOB C COBPCMCHHBLIMU YHCICHHBIMHU MCTOAAMU IMPUMCHUTCIIBHO K

MCXaHUKHW B MAaTpU4YHOM BHJEC, cnyqaﬁHme pacnupeaciicHus, CHGKTpaJ'II)HI)IC 3aga4yu B KBAaHTOBOM
MEXAaHHUKE, OJHOYACTUYHBIC U MHOT'OYaCTUYHBIC KBAHTOBBIC 3a/1a4

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Hay‘-II/ITB pacCUUTBIBATD pEajlbHbIC (1)I/I3I/I‘ICCKI/IC XapaKTCPHUCTUKHU

B3aPIMO,Z[eI>’ICTByIOIHI/IX KBAHTOBBIX CHCTECM B CJlIydac, KOrJa OTCYTCTBYIOT IIapaMCTPpbl MAJIOCTH U

CJIOKHBIX

HCBO3MOXHBI aHAJIUTHYICCKHUC ITOAXObI.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

ILI/ICI_[I/IHJII/IHa mpoaoKaCT NOATOTOBKY CTYACHTOB IO YHUCICHHBIM MCTOAAM H IIOMOracT B

OCBOEHUHU OCHOBHOT'O Kypca KBaHTOBOW MEXAaHUKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbHI

OBYYEHUA

yHI/IBepCS.J'IBHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINW

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNEC MHAWKATOpA JOCTHIKCHUA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3agadyaMu M OOBbeKTamu (00JIacTIMHU
3HaHWUI ) TPOPECCUOHATILHOMN IEeATEILHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

y4acTHe B
MOJIEpHU3ALNN
CYILIECTBYIOIIUX,
pa3paboTke u
BHEJIPEHUU HOBBIX
METO0B KOHTPOJIS
KauecTBa MaTepUalioB,
IIPOU3BOACTBCHHO-
TEXHOJIOTHYECKHUX
MPOLECCOB U TOTOBOM
OpOAYKIHH B chepe
BBICOKUX U
HayKOEMKHUX

O0BeKT WiIn
00J1aCTh 3HAHUA

MIPUPOTHBIC U
COLIMAJILHBIC SBJICHUS
1 TIPOIIECCHI,
OO0BEKTHI TCXHUKH,
TEXHOJIOTHH 1
MIPOU3BO/ICTBA,
MOJICIH, METOIbI K
CpeacTBa
(byHIaMeHTaIbHBIX U
MPUKIIATHBIX
HUCCIENOBAHUN U
pa3paboToK B
00J1aCTH MaTeMaTHKH,

Koa v HaumenoBanue
npo¢eccuoHATBLHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpodeccuoHATBLHBIH
cranaapt-I1C, ananu3
ONbITA)

KOHCTPYKTOPCKO-TEXHOJIOTHYECKHU I

[TK-7 [1] - Criocoben k
pa3paboTke
MIPUKIIATHOTO
MIPOrPaMMHOTO
o0ecrnievueHus Juis
MIPOBEJICHUS HAYIHBIX
HCCIIeJOBaHUN

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 06.001,
25.042, 40.008, 40.011

Koa v HanumenoBanue
HHANKATOpPA
AOCTUKEHU S
npogeccuoHaIbLHOI
KOMIIETEeHIIUH

3-1IK-7[1] - 3nath
TEKyIIee TOJIOKEHUE
COBPEMEHHBIX HAYYHBIX
JOCTYDKCHHI,
COBPEMEHHBIC METO/IbI
Y aJITOPUTMBI JIJIS
pa3paboTKu 1
aJanTamun
MPUKJIATHOTO
MIPOTPaMMHOTO
obecrieueHus s
MPOBEACHUS HAYUYHBIX
HCCIIEIOBAHUM. |




TEXHOJIOTUN

bu3uKN 1 qpyrux
€CTECTBEHHBIX U
COLIMAJIBHO-
HKOHOMHYECKUX HAYK
1o npopuIsIM
IIPEAMETHOU
JeSITeIbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKkxe B chepax
HaYKOEMKOT'0
MIPOM3BOJICTBA,
yIpaBJIEeHUs U
OusHeca.

HpOI/I3BO,Z[CTBeHHO-TGXHOHOTI/ILICCKI/II\/’I

ydacTHe B pa3padoTke
U pean3anuu
MIPOCKTOB
HCCIIE0BAaTEIbCKOM U
MHHOBAIIMOHHOMN
HaIpaBJIEHHOCTH B
KOMaHJIe
HCHOJHUTEICH

NIPUPOIHEIE U
COLIMANIbHBIE SBJICHUS
1 TIPOLIECCHI,
00BEKTHI TEXHUKHU,
TEXHOJIOTHH U
IIPOM3BOJICTBA,
MO/IEIIN, METOJIBI U
CpelcTBa
(byH1aMEHTaIbHbBIX U
MPUKIIAJIHBIX
HCCIIE0BAHUN U
pa3paboToK B
001aCTH MAaTEeMAaTHKH,
bu3uKU 1 Jpyrux
€CTECTBEHHBIX U
COLIMAJIbHO-
HKOHOMHYECKUX HAYK
1o npopuIsaM
IIPEAMETHOU
JeSITeTbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKkxe B chepax
HayKOEMKOT'0
MIPOM3BOJICTBA,
yIpaBJIeHUs U
OusHeca.

IT1K-9 [1] - Crocob6en k
MaTeMaTHYeCKOMY U
KOMITBIOTEPHOMY
MOJICTTUPOBAHUIO
00BEKTOB, CUCTEM,
MPOLECCOB U SIBJICHUU B
n30paHHOMN IpeaMEeTHON
obmactu

OcHosanue:
[IpodeccuonanbubIi
cranzapt: 06.001,
40.008

V-IIK-7[1] - YmeTh
MIPUMCHSITh
COBPEMEHHBIE METO/TBI
Y QJITOPUTMBI JUIS
pa3paboTku
HAYKOEMKOTO
MIPOrPaMMHOTO
oOecreyeHus. ;
B-TIK-7[1] - Bnanets
HaBbIKaMU pa3padOTKH
Y a/IanTanuu
TIPHUKJIATHOTO
MIPOrPaMMHOTO
oOecrnieueHus Jyist
MIPOBEICHUS HAYIHBIX
HCCIIEJOBAHUHN.

3-T11IK-9[1] - 3nats
OCHOBHBIE METO/IbI 1
MIPUHIUITBI
MaTeMaTHYeCKOTO 1
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
00BEKTOB, CHCTEM,
MPOLECCOB U SIBJICHUN B
n30paHHOH Ipe-
METHOH 00J1acTH,
METOJIbI IIOCTPOCHHUS
MaTeMaTHYeCKHX
MOJIe/IeH TUITOBBIX
npodeccHoHaNbHBIX
3a]1a4, CII0COOBI
HAXO0XICHUS pPelIeHui
MaTeMaTHICeCKHX
MOJIENeN U
coAep)KaTEIbHON
HMHTEPIIPETALINH
MTOJTy9EeHHBIX
pe3yabTaToB.
V-TIK-9[1] - YmeTh
UCIIOJIb30BATh
MaTeMaTHYECKOE U
KOMITBIOTEPHOE
MOJICTTUPOBAHUS JIJIS
OIMCaHMSI CBOWCTB U
XapaKTePUCTHK
00BEKTOB, CUCTEM,
MPOLECCOB U SIBJICHUI B
n30paHHOM
MPEeIMETHOM 00JIaCTH,
poheCCUOHATILHO
HWHTEPIPETUPOBATH




CMBICJI TTIOJTyYEHHOT' O
pe3yJibTara.;
B-TIK-9[1] - Bnanets
METOJIaMH
MaTeMaTUYeCKOro u
KOMIBIOTEPHOTO
MOJEIMPOBAHUS
00BEKTOB, CHCTEM,
MPOLIECCOB U SIBJIEHUI B
n30paHHON
MpeIMETHOM 00JIacTH U
coAepKaTeIbHON
WHTEpIpeTaLu
MOJTYYEHHBIX
pE3yJIbTATOB.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

[IpodeccuonanbHoe
BOCIIUTAaHUEC

3amaun BocriuTaHus (KOJ)

Co3pnanue ycinoBuid,
obecreynBaOIUX, GOPMUPOBAHUE
OTBETCTBEHHOCTH 32
npodecCUOHATIBHBIN BHIOOD,
npo(heCcCHOHATBHOE Pa3BUTHE H
npodeccuonanbubie pemenus (B18)

Co3znanue ycioBui,
o0ecrneunBaoImux, popMupoBaHue
HaBBIKOB KOMMYHHKAIIUH, KOMaHIHOM
pabotsl u uaepcersa (B20)

BocnuraTenbHbBIN TOTEHITAAT
JUCITUTLIAH

Hcnons3zoBanue
BOCIIUTATEIHHOTO MOTCHIIMATIA
JTUCLUIUIMH TPO(EeCCUOHATLHOTO
MoayJIst st QOPMUPOBAHUS Y
CTYJIEHTOB OTBETCTBEHHOCTH 3a
cBoe npodeccruoHaIbHOE
pa3BUTHE MOCPEICTBOM BbIOOpa
CTYJICHTAMH UHIUBUAYaTHHBIX
00pa3oBaTeNbHBIX TPACKTOPUH,
OpraHu3aIii CUCTEMbI OOIIECHUS
MEXy BCEMH Y4aCTHUKaAMH
00pa3oBaTeNnbpHOTO Mporiecca, B
TOM YHCJIE C UCTIOIh30BaHUEM
HOBBIX HH(OPMAIIHOHHBIX
TEXHOJIOTH.

1.Mcnons3oBanue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCITUILIAH TIPO(ECCUOHATTLHOTO
MOJYJISl JJIsl PA3BUTHUST HABBIKOB
KOMMYHHKAITIH, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIICHUS, CTPEMIICHHS
CleIoBaTh B MPOQEeCCHOHATBHON
NIeATeTLHOCTH HOpMaM
MOBE/ICHHUS, 00ECTICUHBAIOIIINM
HPaBCTBEHHBIN XapaKTeEP
TPYIOBOH AESITEIBHOCTU U
HEeCTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MPUHSATHIC
perIeHus 4Yepe3 MOArOTOBKY
IPYMIOBBIX KYPCOBBIX paboT U




[Ipodeccuonansroe
BOCIIUTAHUC

Co3znanue ycioBui,
o0ecrneunBaroux, popMupoBaHUe
TBOPYECKOT'O
MHXEHEPHOr0/IpOeCCUOHATBHOIO
MBILIEHHS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHOM ITPOEKTHOU
nesitensHoctu (B22)

MPAKTUYECKUX 3aJaHUM,
pelieHne KencoB, MIPOX0XKICHHE
IIpakTHK ¥ noarotosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIBHOTO NIOTEHIINAIIA
JTUCIUIUIAH TPOo(eCCUOHATBLHOTO
MOJYJIS JUISL: - (hopMupoBaHUS
ITPOU3BOJCTBEHHOI O
KOJUIEKTHBU3Ma B X0J1€
COBMECTHOT'O PELIEHUS KaK
MOJIETIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TAaKXKe MyTeM
MOJIKPEIUIEHUE PallMOHAJIBHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJCUCTBUSA B IPOCKTHOMN
JeSITEIIbHOCTH SMOIIMOHATbHBIM
3¢ (hHeKToM yCIrenrHoro
B3aMMOJICICTBHSI, OLIYILIEHUEM
pocta o0u1ei 3pHeKTUBHOCTH
IIPU pacrpeesIeHnH IPOEKTHBIX
3aJa4 B COOTBETCTBUU C
CHJIbHBIMU KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMH CBOMCTBaMU
YJICHOB IPOEKTHOMN I'PYyTIIIBL.
1.Ucnonp3oBanue
BOCIIUTATEIbHOTO OTCHIIMAIIA
JUCLHUIUIMH TpO(eCcCHOHATBHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIM1, KOMaHIHON
paboThI U JIUJEPCTBA,
TBOPYECKOT0 UHKEHEPHOIO
MBIIIEHUS], CTPEMIICHUS
CJIeZI0BaTh B MPO(ecCHOHANBHOM
JIeSITEJIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJOBOM JESITEIBHOCTH U
HEeCJTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a NIPUHSATHIE
pelIeHus Yyepe3 MOAr0TOBKY
IPYMNIOBBIX KYPCOBBIX padoT U
MPAKTUYECKUX 3aJaHUM,
pELlIeHnE KEeNHCOB, IPOXOKICHHE
IIpakTUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIbHOTO OTEHIIMAIIA
JUCLUIUIMH IpOQeCcCHOHAIBHOIO
MOAyJs JUIsl: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJUIEKTUBH3MA B X0OJI€
COBMECTHOI'O PELIEHUS KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX




3a/1a4, a TaKXKe MyTeM
MOJAKPETUICHHE PallMOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH YMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMO/ICHCTBUS, OLYILIECHUEM
pocta o6miei 3ppekTuBHOCTH
P pACTIPEEICHUHN TPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
¥ DMOIIMOHAJILHBIMU CBONCTBAMH
YJICHOB NMPOEKTHOMN I'PYMIIBL.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapswi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJeJIs)

MakcuMaJabHBINR

0aJi1 3a pazgea™*
ATTecTanus
pasaeaa (popma*,
HeJ1eJst)
HNuauxkaropsl
OCBOEHHS
KOMIOATAHIINA

5 Cemecmp

OcHoBHas 3a7a4a
KBAaHTOBOM MEXaHHKHU.
YucieHHEIe ITOAX0b]
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YucneHHrIe
pacuera
CUCTEM

METOIBI
KBAHTOBBIX

9-16

8/16/24

25

KH-16




HUmoeo 3a 5 Cemecmp

16/32/48 50

KonTpoabnbie
Meponpustus  3a S
Cemectp

50

TIK-9,
B-
TIK-9

* — COKpallleHHOEe HauMeHOBaHKe (POPMBI KOHTPOJIS

Ak CyMMa MAaKCHUMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4YCT U

(unn) sK3aMeH

CoxpallieHre HaMMEHOBAHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZesioB:

O06o3na | ITo1HOe HAaMMeHOBaHM e

YeHHue

KH KoHTposib 1o uroram

3 3auer

KAJIEHIAPHBI IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U yac. , yac. yac.
5 Cemecmp 16 32 48

1-8 OcHoBHasl 3a1a4a KBAHTOBOM MeXaHUKHU. UncIeHHbIE 8 16 24
MOAXO0bI

1-2 ®opMau3anusa KBAHTOBOM MEXaHUKHM B MATPUYHOM Buae | Bcero ayiuTopHbIX 4acoB
3anaua llItypma-JInyBusuig - 3a1aua Ha COOCTBEHHbIE 2 | 4 [ 6
3HayeHusi. OCHOBHbIE NHBAPUAHTHI MaTPUIIbl, TpeoOpa3oBanus. | OHiaiiH
[TpoGiieMa 0OpaTHOM MATPHIIBL. 0 |0 |0

3 JAuckpernoe ®ypbe-npeodpazoBanue B Gusuke Bcero ayuTopHBIX 4acoB
KBanToBanue nmitynbca. [Tpumepsr. O0paTHOE TPOCTPaHCTBO B | 1 |2 13
¢busnueckux cucremax. beictpoe dypbe-mpeodpa3oBanue. Ownunaitn

0 |0 |0

4 YpaBHeHUs MAaTeMaTHYECKOM (PM3UKHU Bcero ayiuTopHbIX 4acoB
VYpaBHeHUsI MaTeMAaTHYECKOH (PU3MKH SITUITUYECKOTO, 1 |2 13
napaboIMyecKoro u runepoonuyeckoro Tuma. McenonszoBanue | Oumaitn
CIIEKTPaJILHOM 3a1auu, psanoB Dypse. 0 |0 | 0

5 CopTupoBka, nouck Bcero aynutopHbIX 4acoB

CrniocoObI OBICTPOI COPTHPOBKH.

1 |2 |3
Oumnitaiia
0 |0 | 0




Cayuaiinble pacnpeejieHusl.

Bcero ayiuTopHbIX 4acoB

BeposiTHOCTh B kBaHTOBOM (prznke. MeTO bl MOTyYeHUs 1 | 2 | 3
HEKOTOPBIX PACIPEACICHUIN CIyYailHON BETNYNHbI Owunaiin
0 | 0 | 0

7-8 OnHoyacTuyHas 3aga4a Bcero ayiutopHsIx 4acoB
CrnekTpalibHbI€ 33]1a4U B KBAHTOBOM MexaHuke. OnHOMepHbIe | 2 | 4 |6
MOTEHIIMATBHBIC AMBI. 3a/1a4a yCTOWYUBOCTH. Y3€IbHBIN 0a3uc. | Ounaiin
Br16op yao6Horo 6asuca. iMmyiabcHOE TIpeCTaBICHNUE. 0 0 0
OTnnane TUCKPETHOTO CIEKTPa OT HENPEPHIBHOTO

9-16 YucaeHHbIe METOAbI PacyeTa KBAHTOBBIX CHCTEM 8 16 24

9-10 | YncijieHHbIEe METOAbI Pac4yeTa KBAHTOBbIX CHCTEM Bcero ayiutopHbIX 4acoB
Meton Tounoi auaronanuzanuu (MT/). unaronanuzamnus 2 | 4 [ 6
Xaycxonaepa Merox Jlannomnra. CriocoOsl pacdeTa MaTpuuHbIX | OHaiiH
AJIEMEHTOB, JKOHOMHOM 3amucu Pa3peKECHHBIX MaTPHII, 0 0 0
[IEPEMHOKEHUS MaTPHIL, pacyeTa KBAHTOBBIX CPEIHUX.

BrIpokIeHHOE COCTOSIHUE U pacdeT CpeJHuX B HeM. Pacyer ¢
nomortbio MT/l HU3mMX BO30Y)ACHHBIX COCTOSTHHM,
YUCJICHHBIN CIIEKTPAJIbHbIM aHAJIN3.

11-12 | Onepauuu Hax JMCKPETHBIM 0a3UCOM Bcero ayutopHbIX 4acoB
WNuBapuantsl. Monens cunbHOM cBsi3U. VIMimybcHOE 2 | 4 [ 6
npeoOpa3oBaHKE U CIIEKTP CHIILHOM CBs3U 0€3 Ownnaitn
B3aUMOJEHCTBU. PealbHble CUCTEMBI A1 YUCISHHOIO 0 0 0
aHanuza. OqHOMEpHBIE LENOYKH. J[ByMEpHBIE KIIaCcTEpHI.
3anoJIHeHHE 30H ISl KOHEYHBIX KJIacTepoB. MeToabl
MOHIKEHUS TUIILOEPTOBA MPOCTPAHCTBA 32 CUET COXPAaHEHUS
YHCJIA YaCTULl, IPOEKIUHN CIIMHA, TPaHCIALUN. [ paHnuHbIe
ycnoBus. BausiHue kannOpoBouHOi a3kl HA AaHTUCUMMETPUIO
B OJIHOMEpPHOM citydae. [I[podbrema 3HaKa IepeckOKOBOTO
YJICHA.

13-16 | MHoroyacTuyHasi KBAaHTOBasi 3aa4a Bcero ayiuTOpHbIX 4acoB

BropudHoe kBaHTOBaHHUE, ONIEPATOPHI POXKIACHUS,
YHUYTOXKCHHUA. q)epMI/I-CTaTI/ICTI/IKa U aHTUKOMMYTallus.
VY3enbHbIC MOJIENN B (PU3UKE KOHJCHCUPOBAHHOTO COCTOSHUSI.
Monens Xab66apaa. Moaens boze-Xa66apaa. O6001meHHbIe
Mozenn Xab6apaa. B3anMocBs3b y3eIbHBIX MOJIEIECH 1 X
npenensHble ciyyan. CBsi3b Moaenu Xabbapaa u
anTudeppoMaruuTHoi monenu ['eizendepra (t-J Mozensp).
CootHomienne mexay ‘hard-core’ boze-Xa06apa Monenbio u
Mozeinbio [eiizenOepra. boze-craTucTuka U COOTHOIIEHUS
koMMmyTanuu. basuc mis 6o3e-cuctembl. Hemonmusie 603e-
MO/IEJIH.

4 | 8 | 12
Ounnaiu
0 0 0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIIHA:

0Oo603na | Ilo1HOe HAUMEHOBaHHE
YyeHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHran
111 ITonHOTEKCTOBBIC JTCKITUH
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3

[Ipe3enTanuu




T Tectol
OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC HMHTEepaKTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

5 Cemecmp

1-8

JlabopaTopHbie padoThI
BrimonHstoTCs cneayrorye padoThl:

1. CoptupoBka u nouck. beictpasi copTupoBKa.

2. Cnyyaiinsle pacnpeneneHus. Metoa oOpaTHoi QyHKIHMH.
3. CnexTpanbHbIC 33/1a41 B KBAHTOBOW MEXaHUKE. Y POBHHU
SHEPIUH OJHOMEPHON KBAHTOBOM SIMBI.

JlaGopaTopHbie padoThI
BrimonHstoTes cienyromue padboTh:

4. MeTo1 TOYHOM AUaroHaaIn3aluu, METOAbI XaycXoJaepa u
Jlannonia

5. Onepanuu HaJl AUCKPETHBIM 0a3UCOM, BTOPUYHOE
KBaHTOBaHue, paboTa ¢ pa3peKeHHBIMU MaTpULIAMHU

6. Pacuét maTpuub! oneparopa ['amunpToHa 11 y3€NbHON
MOJIEIHN

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTuii / Conep:kaHue

5 Cemecmp

1-2

3nakomcTBO o cpenoii MatLab
Omneparopsl, paboTa ¢ MaTpPHUIIAMHU, JIEMEHTapHbIE ONlepaliu

3.4

CopTHpoBKa U MOUCK
Br16op 6a3uca. [Ipumepsl onTUMalbHBIX cCOpTUPOBOK. [Tonck
B OTCOPTHPOBAHHOM MAaCCHBE.

beckoHeyHas moreHuMaaIbLHasA AMa
Pacuer criektpa 1 BoTHOBBIX (yHKIMN. CpaBHEHHE C TOYHBIM
OTBETOM.

Koneunasi moreHunajbHas asmMa
JIMCKpETHBIN U HENPEPBIBHBIN crieKTp. Pacuer koppensaTtopos

9-10

HOTBHHHaﬂbHaH siMa B UMITYJbCHOM IPEACTaBJICHUHA
CpaBHeHI/IG C KOOpAWMHATHBIM IIPCACTABIICHUCM.

11-12

MHoroyacTu4Hblii 6a3uc
[Toctpoenne 6a3uCHBIX PYHKLUI U OBICTPBIN TTOUCK.
Cratuctuka @epmu u bose.

13-14

CB000OAHBIE YACTUIIBI HA pelleTKe
V3enbHas mozenb. [locTpoeHne raMuibTOHOBON MaTPHIIbI.
Pacqu KBAHTOBBIX Cpe,[[HI/IX.

15-16

Mopaeas bo3ze-Xa06apaa
Pacuer xoppensaTopoB. 3aBUCUMOCTh PE3YJIHTATOB OT
rapameTpa B3auMOJICHCTBUS.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOeHMM JaHHON AHMCLUIUIMHBI OCHOBHYIO pOJIb UTPAIOT ayJUTOPHBIC 3aHATUS B BUMC
JEKIUI U CEMHUHAPOB, a TAaKXKE CaMOCTOSITENIbHAs padoTa CTYy/AE€HTOB, 3aKJIIOYAIOLIASCS B BBINOJIHEHUH
JIOMAIITHETO 3aJaHusl, U3yYeHUH MPONJAEHHOr0 MaTepuana. J{is Toro 4ro0sl MoKa3aTh COBPEMEHHOE
COCTOSTHME  BBIYMCIUTENIBbHBIX METOJOB B KBAaHTOBOM (U3MKE, MPEIyCMOTPEHO IIHPOKOE
HCIIOJIb30BaHNE COBPEMEHHBIX HAy4HBIX paboT M myOnukanuil mo naHHoM TeMm. Pexomenmyercs
MOCEIEHUE CTYACHTaMH HAayYHBIX CEMHHApPOB M KOH(pepeHIHii, B ToM uyucie, mpoBoauMbix B HUAY
MHUOU, a Takke B APYTUX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTaX.

Ha npakTuueckux 3aHATUSX CTYIEHTHl ocBauBaioT cpeny MatLab, sa3sik Fortran, mmpoko
UCTIOJNB3YIOT KOMIBIOTEPHBIE TEXHOJOIMH, NPAKTHYECKH PACCUMTHIBAIOT peajibHble (PU3NUECKUe
cucrtembl. [Ipu 0OCyXIeHUM TEM JIEKIMOHHBIX 3aHATHI HCIIOJB3YIOTCS MPE3EHTAlUU, OOCYXKICHUS
MOCIEAHUX Hay4dHbIX paboT, HOBBIE MOJEIM B (U3UKE KOHIACHCUPOBAHHOIO COCTOSIHMSL.
PacckaspiBaroTcsi HaBBIKM PabOTHI C HAy4YHOW JIuTepaTypoil, ¢ 0Oa3zoi manHbix Physical Review,
Elseiver u gap. OOsi3aTelbHBIMH SBJISIOTCS CAMOCTOSITEIbHAs padoTa CTYJCHTOB, BBIMOJHEHUE
WHAUBUAYAIbHBIX 3a/1aHUH, paboTa C IMTepaTypoil.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@DOoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeurBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB 00y4yeHHs (KOMIIETEHIMA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTABICHA B ClIEAyIOLIeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MePONIPUATHE
(KII 1)
[K-7 3-1IK-7 3, K1-8, KH-16
B-TIK-7 3, KH-8, KH1-16
VY-IIK-7 3, KHU-8, KH1-16
[1K-9 3-T11K-9 3, KU-8, K1-16
VY-11K-9 3, KH-8, KH1-16
B-TIK-9 3, KU-8, KH1-16

HIxanpl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO Oajljla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIINIIMHE OLICHUBACTCA IIO 100-
0ayUTbHOM IIKaje W MpeACTaBiIsieT co00i cymmy OaiioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJIS.

HToropas oreHKa BBICTABISICTCSI B COOTBETCTBUHU CO CJIGI[}’IOHIeﬁ IIKAJIOM:

Cymma Orenka o 4-ex Ornenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIIUHBI

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJICHTY, €CJIH OH IIyOOKO M IMTPOYHO
YCBOWJI IPOTPAMMHBIN MaTepra,
WCYEPIBIBAIOIIE, TOCIEIOBATENIBHO,

90-100 5 — «omauunoy A




YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C IPAKTHUKOM, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JIUTEPATYPBHL.

85-89

75-84

70-74

4 — «xopouioy

65-69

60-64

3 —

«ydoeﬂemgopumeﬂbHo»

OrneHka «XOpOIII0» BBICTABIISETCS
CTYIEHTY, €CJIM OH TBEPMO 3HAET
MaTepual, TpaMOTHO U TI0 CYLIECTBY
M3JIaraeT ero, He IOMyCKast
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHOY
BBICTABIISIETCS CTY/IEHTY, €CIIH OH UMEET
3HAHMS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETAJICH, OIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM IT0CIe0BATEILHOCTH B
H3JI0’)KCHUH POrPaMMHOI'0 MaTepHaia.

Hixe 60

2
«HEYO0B1eMBEOPUMETLHOY

OueHKa «HEYIOBIETBOPUTENHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOW YacTH
MIPOrpaMMHOI0 MaTepUaa, 10MyCcKaeT
CylecTBeHHbIe ommnOKu. Kak mpasuio,
OIIEHKA «HEYAOBJIETBOPUTEIHHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENTFHBIX 3aHATHH 110
COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.

YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU K81 Practical course on MatLab for foreign students : , Moscow: National Research Nuclear

University MEPhI, 2018

YYEBHO-METOANUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

2. OU b 30 Yucnennsle MeToAbI : yueOHOE nmocodbue, Mocksa: Jlaboparopus 3Hanuit, 2020

3. DU b 30 Yucnennsle MeTobl : yueOHOE mocooue, Mockga: Jlabopatopus 3Hanuit, 2015

4. DU K31 KBaHTOBBIE CHIIBHOKOPPEIUPOBAHHBIE CUCTEMBI: COBPEMEHHbBIE YHCIICHHBIE METO/IBI :

ydueOHoe mocobue a1 By30B, B. A. Kamypuukos, A. B. Kpacasun, Mocka: MU®U, 2007

5. 53 K31 KBanTOBBIE CUITEHOKOPPETUPOBAHHBIE CUCTEMBI: COBPEMEHHBIE YUCIIEHHBIE METOIHI :
yduebHoe mocobue jyist By30B, B. A. Kamypuaukos, A. B. Kpacasun, Mocksa: MU®OU, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:




1. 519 B30 Yucnenusie MeTo 16l : yueOHOE ocoOue i By30B, MockBa: bunom. Jlaboparopust
3Hanui, 2015

2. 530 JI22 Teoperuueckas ¢pusuka T.3 KanroBas mexanuka. Hepenarusucrckas teopus, , MockBa:
®usmataut, 2008

3. 53 JI22 Teoperuueckas ¢usuka T.5 Cratuctuueckas gusuka. U.1, , Mocksa: ®uzmaraut, 2005
4. 539.2 A98 ®uzuka tBepaoro tena T.1,, M.: Mup, 1979
5.539.2 A98 ®usuka tBepuoro tena T.2 ,, M.: Mup, 1979

6. 53 K31 BoruncaurenbHble METOBI B KBAHTOBOM (hr3uke : yued. mocobue /it By30B, B. A.
Kamrypuukos, A. B. KpacaBun, Mocksa: MU®U, 2005

7. 512 1134 Texnonorus paspexeHubix Matpul : , C. ITuccaneuxu; Ilep.c anrmn., M.: Mup, 1988
[MPOTPAMMHOE OBECITEYEHHUE:

1. Freemat (http://freemat.sourceforge.net)

2. Kommumsitop Fortran (http://gec.gnu.org/wiki/GFortran)

LMS 1 UHTEPHET-PECYPCBI:

1. caiit xadeapsr Ne70 HUAY MUDU (http://kaf70.mephi.ru/)

2. caiiT AMepukaHckoro ¢pusznueckoro odmectsa (http:/www.aps.org)

3. caiit u3narensctBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaiibHOE MaTepUATHLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIA CTYAEHTOB

IIpu wm3yueHuH Kypca HEOOXOAHMMO TBEPAO YCBOUTH COBPEMEHHBIE YMCJIEHHBIE METOMbI
pacdera KBaHTOBBIX CUCTEM — METOJ TOYHOM JUaroHaJM3aluy ['aMuIbTOHOBOW MaTpHIlbl, KBAHTOBBII
n kiaccuueckuid mertoael Monrte-Kapmo. [Ins pocTwkeHuss 3TOro CTYACHT JODKEH YMETh
(dbopMynaHpOBaTh MOJENIBHBIA TaMWIBTOHMAH M €ro NpPEeACTaBICHWE B BHUAE MATPHUIBl HIU
CTOXAaCTHUYECKOM CXEMbl, BIaJeTh COBPEMEHHBIM MAaTEMaTHUECKUM M (DU3MYECKHM ammapaToM B
obmacti (HU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUS , OBITH B COCTOSIHMU TPOJIEMOHCTPUPOBATH TOYHBIH
YHUCJIEHHBI pPacyeT CUIbHOB3aMMOJCHCTBYIONIEH KBAaHTOBOW CHCTEMBI C pPacyeToM (PU3NYECKUX
xapakTepucTHk. JlJis ocBOeHUsl MarepHaja Kypca HeoOXOJIMMO MMETh IMpeABApUTENIbHbIE 3HAHUS IO
JUHEHHOU anredpe, aredpe omepaTopoB, MO CTATUCTHYECKOW (PH3UKe, TEPMOJIMHAMHUKE U KBAHTOBOM



Mexanuke. HeoOXomauMo H3yduTh MaTeMAaTUYECKUH amnmapaT BTOPUYHOTO KBAHTOBAHUS, CXEMBI
noctpoeHust ['aMUIIBTOHOBON MaTpUIIBI JUIsl Pa3IUYHOTO THIA KBAHTOBBIX CTaTUCTUK. HeoOxommmo
yMETh M3 JAHHBIX YHCJICHHOTO pacyera IONydaTh (PHU3MUECKUE XapaKTEPUCTHKH cucTeMbl. [lpu
pacuete meTtonamu Monte-Kapio 3HaTh KOppEKTHBIN CrIoco0 pacyeTa TEPMOJUHAMUYECKUX CPETHUX.
3HaTh TPUHIUI JETAITBHOTO OajaHca W yMEThb HCIIONB30BaTh €ro MPH MOCTPOSHHH JPTOJANYECKOM
YHCIIEHHOW cxembl pacdera. CremyeT yMeThb OLEHMBaTh IOTPEIIHOCTh U MPOBOAMTH
aBTOKOPPEISILMOHHBIN aHanu3. MIMeTh mpejicTaBlieHHE O KBAaHTOBBIX MeTojgax Monrte-Kaprno u ux
KJ1acCU(UKAILIUIO.

Ha mpakTuueckux 3aHATUSAX CTYICHTHI ocBamBaroT cpeny MatlLab, s3pik Fortran, mmpoxo
WCIOJIL3YIOT KOMITBIOTEPHBIC TEXHOJOTHH, MPAKTUYECKH PACCUUTBHIBAIOT peaibHble (HU3HUecKue
cucrtembl. [Ipu 0OCyXIeHUM TEM JIEKIMOHHBIX 3aHATHI HCIIOJB3YIOTCS MPE3EHTAlUU, OOCYXKICHUS
MOCTICIHUX HAy4YHBIX pPabOT, HOBbIE MOAETH B ()M3MKE KOHIACHCHPOBAHHOTO cocTostHUA. JlaroTcs
HaBbIKM pabOThl ¢ Hay4yHOW JuTepaTypoil, ¢ ©Oa3oii nanHHbix Physical Review, Elseiver u np.
OO0s13aTeNIbHBIMU  SIBJISIFOTCSL  CAMOCTOSITENIbHASI padoTa CTYIEHTOB, BBIIIOJIHEHUE HWHAWBUYabHBIX
3a/IaHni, paboTa ¢ JTUTEPaTyPOH.

11. YYEBHO-METOJIWYECKUE PEKOMEHJIALIAU JJISI MPENOJABATEJEN

Heo6xonumMo 1aTh CTyZIeHTaM BO3MOYKHOCTb YCBOUTH COBPEMEHHbBIC UHCIEHHBIE METObI
pacuera KOHEUHBIX KBAHTOBBIX CHCTEM — METOJ TOYHOW AMAroHaau3aluu ['aMUIbTOHOBOW MaTpHIIBI,
KBaHTOBBIN ¥ Kiaccudeckuii metoasl Monte-Kapio. J[is TOCTHKEHHUs 3TOro ClIemyeT pacckazatb 00
OCHOBHBIX MOJIEISIX CHJIBHOKOPPEIMPOBAHHBIX CHCTEM JJIsl PA3JIMYHBIX KBAHTOBBIX CTATUCTHK —
Moznenu XaObOapn, boze-XaObapn, cnuHOBBIE MOAENM W pasiuyHble ux Moauduxanuu. Cremyer
chopMyJIMpOBaTh MPEACTABIEHUE O MOJEIBHOM TaMWJIBTOHMAHE U IOKa3aTh €ro MpeCTaBIIEHUE B
Buje MaTpulpl. Ciefyer A OCBOGHUS MaTepuaia Kypca BCIOMHUTh 0a30BbI€ 3HAHUS CTYJIEHTOB IO
JTUHENHHOHN anredpe, anredpe oneparopoB, O CTATUCTHYECKON (PU3UKE, TEPMOJIMHAMUKE U KBAaHTOBOM
MexaHuke. [l OoCcBOeHMs MeToAa TOYHOH JuaroHaiM3allid HEOOXOJUMO HAyduTh (GopMaiusmy
MaTeMaTHYeCKOro amnmapara BTOPUYHOTO KBAaHTOBaHUA. BaxHO paccka3arb o 0Oasuce uuceln
3allOJIHEHMS, O MPEJCTaBICHUH (U3UYECKUX ONepaTopoB B 3ToM Oazuce. HeoOxoanmo HayduTh
CXeMaM IIOCTPOEHMsI ['aMUIBTOHOBOW MaTpHLbl JJIi Pa3jIMYHOTO THUIA KBAHTOBBIX CTATHUCTHK.
HeoOxonumMo Hay4yuTh, Kak yMeTb M3 JaHHBIX YHCIEHHOIO pacuera IoJydaTb (u3HuecKkue
XapakTepucTuku cuctembl. [lpu oOcyxnaeHun merogoB Monte-Kapiao pacckazaTh  KOppEKTHBIH
crnocod pacyera TepMOAMHAMUYeCcKUX cpeaHux. Heobxonmmo mnonpoOHO paccka3aTb HPUHLHMIT
JieTalbHOro OanaHca U Mokaszark. Kak ero ucrnosib30BaTh IMpH MOCTPOCHUHU IPrOoJUUECKON YNCIEHHON
CXeMbl pacuera. HayuuTp KOPPEKTHOM OLICHKE IOTPEIIHOCTH pacdeTa M IPHUHLUINAM
aBTOKOPPEJSILIMOHHOTO aHanu3a. JlaTe npexacraBieHue O KBaHTOBBIX MeTogax Monre-Kapimo m ux
KJ1acCU(UKALIUIO
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